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Based on feedback from customers and partners around the As an industry partner to the DCNS Gowind OPV program, 
world Terma has developed a compact C-Flex C2 solution Terma has supplied an affordable but highly capable air/ 
focused on providing full situational awareness on small surface radar package combining Terma’s SCANTER 4102 
platforms. The solution is saving significant space while and SCANTER 6002 surveillance radars. These are integrated 
maintaining the full C-Flex OPV capability. with the DCNS Polaris Combat Management system (CMS) 


on board the offshore patrol vessel L’Adroit. 
In 2009, Terma was contracted by ST Marines of Singapore 
to develop, supply, install, and integrate the Terma C-Series 
system comprising C-Flex Combat Management System, 
C-Search radar suite including SCANTER 4100 Radar and IFF 
equipment, and Fire Control System including electro-optical 
director on the Royal Thai Navy Landing Platform Dock 
ANGTHONG. 





Terma Leads the Way 
in Small Ship C2 








Terma has developed a compact C-Flex C2 Command and 
Control System solution focused on providing full situa- 
tional awareness on small maritime platforms. 


Based on feedback from customers and partners around the 
world, a solution has been made saving significant space 
and maintaining the full C-Flex OPV capability. As all 
elements of this solution are contained in the console, it fits 
perfectly on small ships such as Patrol Vessels and provides 
the exact capabilities needed on board this type of ships. 


The solution provides superior Surface Situational Awareness 
by integrating the surface surveillance radar (e.g. SCANTER 
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6000), in combination with integration of the Navigation 
Radar and an AIS receiver (Automatic Identification System) 
to identify surface vessels. The operator is able to overview 
the current tactical situation based on the sensor and link 


data, and targets can be identified, categorized, evaluated, 
and sent as a Target Designation with bearing & range data 
to the Gun Control System. 


An Electro Optical System can be integrated and provide 
additional surveillance and identification capability, while 
video and tactical data is recorded and made available for 
later use and incident documentation. 





Naval Project for the 


Royal Thai Navy Completed 





By the end of August 2012, Terma reached a new 
milestone in the Thai LPD project. 


In late August, the Final Acceptance Certificate was signed 
in the Thai LPD project following a very exciting week, where 
the final firing scenarios were successfully completed. 


It has been an exciting and challenging journey since the 
contract was signed with Singapore Technologies Marine 
Ltd. (STM). STM was building a new Landing Platform Dock 
(LPD) HTMS Angthong at their shipyard in Singapore for the 
Royal Thai Navy (RTN). The contract, signed in 2009, 
included development, supply, installation, integration, and 
commissioning of: 


e Combat Management System 
e Fire Control System 

e SCANTER 4100 Radar 

e —|FF Interrogator/Transmitter. 


The LPD uses the Terma C-Series system comprising C-Flex 
Combat Management System including three multi-function 
consoles, C-Search radar suite including Terma’s SCANTER 
4100 Radar and Cassidian’s IFF equipment, and C-Fire Fire 
Control System including electro-optical director with 
thermal imaging, TV camera, and eye-safe laser range finder. 


Armament controlled by C-Fire comprises an OTO Melara 
76mm Super Rapid gun forward and two MSI Seahawk 
30mm amidships. 


C-Fire is implemented as a close integration between the Fire 
Control system of the UK-based company GE Intelligent 
Platforms Ltd. and Terma’s C-Flex system, which has been 
the preferred platform of the Royal Danish Navy for the last 
ten years. 


Following two years of integration involving sub-contractors 
from England, Germany, The Netherlands and Denmark, the 
LPD System Factory Acceptance Test (FAT) was completed 
and accepted in June 2011. 


Subsequently, all project activities were moved to Singapore, 
where the installation and integration activities took place at 
the STM shipyard. This phase was completed with the 
acceptance of the Harbor Acceptance Tests (HAT) and Sea 
Acceptance Tests (SAT) in March 2012. 


The final Live Firing Test (LFT) was conducted in Thai waters 
at Sattahip Naval Base, Thailand. Twelve firing scenarios 
were defined covering surface and air target shootings plus 
naval gun support. Terma is very happy and proud to 
announce that all scenarios passed the acceptance criteria. 


iL. a la 
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Terma on Board 
French OPV 





Terma's SCANTER 4102 and 6002 radars were successfully 
installed on DONS’ new maritime protection vessel. 


In 2009, French shipbuilding, systems, and services group 
DCNS took the bold decision to self-fund the design and 
construction of an 87-meter offshore patrol vessel (OPV) to 
showcase the capabilities offered by its new Gowind family 
of maritime protection vessels. 


Built in 14 months, the demonstrator ship — named L'Adroit 
during a ceremony at DCNS's Lorient shipyard in June 2011 
— was commissioned into the French Navy in March 2012 
under a three-year loan arrangement. It has since completed 
an initial tasking in the Mediterranean, followed by a longer 
range deployment to South Africa via the Gulf of Guinea. 


L’Adroit was built by DCNS to operationally prove the design 
features, technical innovations and lean manning regimes 
underpinning its Gowind OPV concept. As an industry 
partner to the program, Terma has supplied an affordable 
but highly capable air/surface radar package combining 

the Terma SCANTER 4102 and SCANTER 6002 surveillance 
radars. These are integrated with the DCNS Polaris combat 
management system (CMS) on board. 


Ocean-going Maritime Security Platform 





“LAdroit is not a warship designed for high intensity naval 
warfare,” explains Sub-Lieutenant Laurent Thepaut, the 
officer responsible for the operation and maintenance of the 
vessel's above-water sensor, command and communications 
suite, “but rather an ocean-going maritime security platform 
for maintaining good order at sea. That means we require 
very good situational awareness in order to build a picture of 
the air and shipping traffic around us, and keep track of own 
air and surface assets in the shape of an embarked UAV and 
two rigid inflatable boats (RIBs).” 


The two X-band SCANTER systems, sharing a single 10 

ft high gain antenna mounted inside a conical radar- 
transparent integrated mast, have been designed to deliver 
complementary capabilities: the TWT-based SCANTER 
4102 provides comprehensive medium range surveillance 
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in both the air and surface channels, with the capability to 
track large aircraft at ranges out to 80-90 NM; while the 
solid state SCANTER 6002 is optimized for near, low air and 
surface surveillance to support navigation, helicopter control, 
search and rescue, and surface vessel interdiction. 





Compact Installation 





“Designing the two radars to operate with just a single 
antenna has allowed for a very compact installation inside 
the mast,” says Sub-Lieutenant Thepaut. “The only frustra- 
tion is that we cannot operate the two systems simultane- 
ously, so we have to make a judgment on their respective 
performance according to the operational priority.” 





“SCANTER 4102 is used as the ship's default radar during 
routine patrols because it maximizes L'Adroit's surveil- 
lance envelope and delivers such good performance in 
both air and surface search." 





He continues: “SCANTER 4102 is used as the ship's default 
radar during routine patrols because it maximizes L'Adroit's 
surveillance envelope and delivers such good performance in 
both air and surface search. | have been extremely impressed 
by its range and accuracy, which is at least as good, if not 
better, than the existing DRBV-15 tactical surveillance radar 
on our La Fayette frigates.” 


Optimized for Surface and Low Air Surveillance. 


Its SCANTER 6002 stablemate is optimized for surface and 
low elevation air surveillance out to 10-15 NM, employing 





Doppler processing to ensure picture clarity. An associ- 
ated track extractor enables the automatic tracking of both 
surface and air targets. 


According to Sub-Lieutenant Thepaut, the SCANTER 6002 radar 
has demonstrated very good short range surface picture perfor- 
mance. “We have achieved excellent results against small 
surface targets — in tests against our own 9-meter RIB, we 
were able to maintain a good track out to a range of 10 NM.” 
“For aircraft approach control, the high resolution SCANTER 
6002 provides very precise and accurate tracking. However, 
it is worth mentioning that the 4102 also gives exceptional 
results for helicopter or UAV control very close to the ship. 
And at range, it has maintained a good track on our small 
rotary-wing UAV, flying at 2,000 ft, at a range of 25 NM.” 


Easy to Operate 


Simplicity of operation also comes in for praise. “Our experi- 
ence is that the SCANTER radars are very easy to use,” 
Sub-Lieutenant Thepaut remarks. “The interface of the 
system is exceptionally clear and uncluttered, and the video 
quality is outstanding.” 


“The radars are running ona single PC, and use simple, 
intuitive Windows-based menu settings that allow the 





The 87-meter offshore patrol vessel (OPV) L’Adroit was 


commissioned into the French Navy in March 2012. 





operator to very easily change the radar parameters so as 

to optimise performance according to the environment and 
target type. For instance, we may wish to only display targets 
above or below a certain threshold speed.” 


“We have nine different pre-set radar profiles, with all 
settings very easy to find. We are also able to change the 
main radar functions through the Polaris CMS.” 


“Performance has been excellent, and the equipment has 
proved very easy to use and maintain.” 





In summation, the SCANTER radar suite on board L’Adroit has 
impressed greatly. “It's hard to find fault,” says Sub-Lieutenant 
Thepaut. “Performance has been excellent, and the equipment 
has proved very easy to use and maintain.” 
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SCANTER Radars for 
the FREMM Program 





In 2007/08, Kongsberg Defence & Aerospace and DCNS 
selected Terma to supply the SCANTER 2001 Navigation 
and Surveillance Radar to be fitted into the French Fregate 
Europeenne Multi-Missions (FREMM) Program. 


Contracted in July 2012, Terma is tasked to supply an 
additional 8 SCANTER 2001 radar systems for the FREMM 
frigates no. 8 — 12. 


Starting early 2008 ,Terma delivered two SCANTER 2001 radar 
systems in the newest version with 7' antennas and SCANTER 
Tracking Unit for the initial 7 vessels of the Aquitane class. 


One of the radar systems will be utilized primarily for naviga- 
tion and surveillance, whereas the purpose with the other 
radar system is to guide helicopters, specifically when landing 
on the frigates. 





The FREMM frigates will all be equipped with two 
SCANTER 2001 radar systems 





The SCANTER 2001 radars were selected because of their 
high-tech quality and performance. Previously, the SCANTER 
2001 radar was selected for the, UAE Navy Baynunah Missile 
Boats, the Singapore Delta Program (2004-06), the Swedish 
Visby Program, and the Danish Flexible Support Vessels. 


SCANTER 6002 and C-Guard for a 


Modernization Program 





Terma to upgrade two naval vessels in collaboration with 
European shipyard. 


Recently, Terma secured a contract with a prestigious 
European shipyard to upgrade two naval vessels of an inter- 
national customer which has selected radar system and self- 
protection from Terma. 


The SCANTER 6002 system will provide the ships with very 
efficient situational awareness as well as helicopter control 
capabilities. The customer will also get a superior self- 
protection capability with the selected C-Guard Naval Decoy 
Solution (Soft Kill Weapon System, SKWS). The equipment 
for the first ship is to be delivered during 2013, and the next 
will follow shortly after. 


Terma has not previously delivered to the end customer, 
whereas we share good and long-term collaboration 
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relations with the shipyard, which has supplied vessels to 
other countries with Terma equipment on board. 


Terma is very pleased with the excellent collaboration we 
have with the shipyard. We have received great recognition 
for our constructive and solution-oriented approach. 








Brazilian Navy Uses 
SCANTER 4100 





The Brazilian Navy has received the first of three Offshore 
Patrol Vessels (OPV) from BAE Systems including the 
SCANTER 4100 2D Air & Surface Surveillance radar. 


The OPV, named Amazonas, weighs 2,200 tons when fully 
loaded and carries a 30mm cannon and two 25mm guns. 
The main radar is the SCANTER 4100 2D Air & Surface 
Surveillance radar providing a high resolution situational 
awareness picture. The OPV can accommodate a crew of 70 
and has a helicopter flight deck and a rigid inflatable boat. 


The SCANTER 4100 is the main radar system onboard. The 
system provides an extended air picture, which enables the 


vessel to have a detailed air surveillance picture. The combi- 


nation of in-close and long range detection capabilities also 
enables support to helicopters or UAVs in operations, e.g. 
during Search & Rescue or interdiction of non-cooperative 
targets. The SCANTER 4100 also provides a high-resolution 
surface picture, enabling detection of very small surface 
targets, even in high sea states and rough weather. 


Terma will provide operational and maintenance training to 
the Brazilian Navy, enabling them to benefit from the high 


performing SCANTER 4100 2D Air & Surface radar system. 
Furthermore, Terma will continue to provide Integrated 
Logistics Support, including spares, to BAE Systems and the 
Brazilian Navy. 


The Amazonas is the first of three identical vessels to be 
handed over to the Brazilian Navy, and it is part of the 
Brazilian Navy's ambitious moderation and expansion 
plans for the fleet. The OPVs are considered the most 
suitable asset for carrying out multiple patrol operations 

in an environment with continued maritime challenges. 
The growth in off-shore activities within the energy sector 
increases the requirement for protection of strategic and 
critical infrastructures. The OPVs will also play an important 
role relative to strategic national interests like protection of 
natural resources and biodiversity, control of the maritime 
traffic, and operations against drug trafficking, smuggling, 
piracy, and terrorism. 


The deal between the Brazilian Navy and BAE Systems 
includes a manufacturing license for the Brazilians to 
continue to build additional OPVs indigenously. Terma is 
looking forward to partnering up with the Brazilian Navy. 


Amazonas, the first of three BAE Systems built Ocean Patrol Vessels being delivered the Brazilian Navy. 
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Terma in Brief 








Operating in the aerospace, defense, and security sector, 
Terma supports customers and partners all over the world. 
With more than 1,100 committed employees globally, we 
develop and manufacture mission-critical products and 
solutions that meet exacting customer requirements. 


At Terma, we believe in the premise that creating customer 
value is not just about strong engineering and manufactur- 
ing skills. It is also about being able to apply these skills in 
the context of our customers’ specific needs. Only through 
close collaboration and dialog can we deliver a level of 
partnership and integration unmatched in the industry. 
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Our business activities, products, and systems include: 
command and control systems; radar systems; self-protec- 
tion systems for ships and aircraft; space technology; and 
advanced aerostructures for the aircraft industry. 


Headquartered in Aarhus, Denmark, Terma has subsidiaries 
and operations in The Netherlands, Germany, Singapore as 
well as a wholly-owned U.S. subsidiary, Terma North 
America Inc. Terma North America Inc. is headquartered in 
Arlington in the Washington D.C. area, with other offices in 
Georgia, Texas, Alabama, and Virginia. 


Editor Kasper Rasmussen, kar@terma.com 








Terma Singapore Pte. Ltd. 
3 International Business Park 
#03-05 Nordic European Centre 


Terma North America Inc. 
2461 South Clark Street 
Century Two, Suite 810 


Terma A/S Terma A/S 
Hovmarken 4 Vasekeer 12 
8520 Lystrup 2730 Herlev 
Denmark Denmark 


T +45 8743 6000 
F +45 8743 6001 


www.terma.com 


T +45 8743 6000 
F +45 8743 6001 


Singapore 609927 
T +65 6561 0060 
F +65 6562 0060 





Arlington, VA 22202, USA 
T +1 (703) 412 9410 
F +1 (703) 412 9415 


TERMA” 


ALLIES IN INNOVATION 





ZLOL/6019 1P'S40Mp! 


